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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic disk device capable of 
realizing the data reproducing operation having a low enror rate by allowing 
to secure the high quality reproducing signal in the magnetic disk device 
applying the perpendicular magnetic recording method. 
SOLUTION: In a disk drive applying the perpendicular magnetic recording 
method, a data channel 1 is publicized which is provided with a noise 
removing circuit 2 for extracting the high quality reproducing signal by 
removing the noise coming from the fringe magnetizing area from a mixed 
reproducing signal read out from a read head element 31. The noise 
removing circuit 2 is provided with a circuit capable of offsetting the noise, 
having the delay time conresponded to the length of the recording gap of a 
write head element 30 white having the polarity opposite to the data 
magnetizing polarity, then the noise reproduced from the fringe 
magnetizing area is removed from the mixed reproducing signal. 
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♦ NOTICES » 

JPO and NCZPZ are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the side of the data tracks which use the head component for record and come to record data by vertical magnetic recording 
on a disk, and the data tracks concerned, and the data magnetization polarity in the data tracks concerned is reversed polarity. And a data- 
logging means to record the fringe magnetization field formed in the location delayed according to the record gap length of the head 
component for record. The head component for playback is used. The regenerative signal from said data tracks. The data readout means 
which reads the mixed regenerative signal with which the noise from said fringe magnetization field was mixed. The magnetic disk drive 
characterized by providing a data playback means to have a noise rejection circuit for removing said noise from the mixed regenerative 
signal outputted from said data readout means, to extract said regenerative signal from said mixed regenerative signal, and to reproduce 
record data. 

[Claim 2] The magnetic disk drive according to claim 1 characterized by using the ring type magnetic head mounted where said head 
component for record and said head component for playback are separated on the same slider. 

[Claim 3] Said ring type magnetic head has the trailing side record magnetic pole section which constitutes the record gap of said head 
component for record, and the leading side record magnetic pole section. The leading side record magnetic pole section concerned When a 
shielding member with said head component for playback is made to serve a double purpose and the record magnetization field of said 
data-tracks width efface is constituted from said trailing side record magnetic pole section The magnetic disk drive according to claim 2 
characterized by being the structure which forms said fringe magnetization field in one side or the both sides of said data tracks. 
[Claim 4] The delay circuit which said noise rejection circuit inputs [ delay circuit ] the mixed regenerative signal read by the head 
component for playback, and delays only the time delay according to said record gap length, The amplitude equalization circuit for 
adjusting the amplitude of the delay signal outputted from said delay circuit so that it may double with the amplitude of said noise, The 
magnetic disk drive according to claim 1 by which it is characterized [ which has the circuit which extracts the regenerative signal which 
added said delay signal by which amplitude adjustment was carried out in said amplitude equalization circuit, and said mixed regenerative 
signal, and removed said noise from the mixed regenerative signal concerned ]. 

[Claim 5] From the data tracks which applied to the magnetic disk drive of vertical magnetic recording, and were recorded on the disk by 
the head component for record It is the data channel which has the function which processes the regenerative signal read by the head 
component for playback, and reproduces record data, and is the mixed regenerative signal read from said head component for playback. 
The regenerative signal from said data tracks, It is the side of the data tracks concerned and the data magnetization polarity in the data 
tracks concerned is reversed polarity. And a means to input said mixed regenerative signal with which the noise from the fringe 
magnetization field formed in the location delayed according to the record gap length of the head component for record was mixed. The 
delay circuit which generates the delay signal which delayed only the time delay according to record gap length to the mixed regenerative 
signal inputted from said input means, The amplitude equalization circuit for adjusting the amplitude of the delay signal outputted from 
said delay circuit so that it may double with the amplitude of said noise. Said delay signal by which amplitude adjustment was carried out 
in said amplitude equalization circuit, and said mixed regenerative signal are added. The data channel characterized by providing the 
circuit which extracts the regenerative signal which removed said noise from the mixed regenerative signal concerned, and a data playback 
means to reproduce record data from said regenerative signal. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention) This invention applies vertical magnetic recording and is to offer the magnetic disk drive which used especially 

the ring type magnetic head. 

[0002] 

[Description of the Prior Art] In recent years, in the field of the hard disk drive, application of the vertical magnetic recording which can 
improve high recording density is considered. By the conventional longitudinal recording method, the record magnetization corresponding 
to data (0/1) is formed in the longitudinal direction of the disk which is a magnetic -recording medium. On the other hand, by the vertical 
recording method, the record magnetization concerned is formed in the depth direction of a disk, a vertical recording method - a 
longitudinal recording method - comparing - a signal - resolution is high, and since attenuation of signal amplitude is small even when it 
is high track recording density, it is the method which can realize high surface recording density-ization. 

[0003] A vertical recording method is divided roughly into the method which combined the method which combined the bilayer film 
medium and the single magnetic pole head, and a monolayer medium and the ring type magnetic head. With a bilayer film medium, a 
vertical recording magnetic layer and the lining layer for making the return path of a record field are formed on a disk. On the other hand, 
with a monolayer medium, only a vertical recording magnetic layer is formed on a disk. Moreover, the ring type magnetic head is the 
magnetic head currently used by the conventional longitudinal recording method. 

[0004] Since the former method has upwards a problem on the structure where a single magnetic pole head tends to be influenced of an 
external magnetic field and does not have an operating experience as a product at present, we are anxious about various kinds of problems 
generated in process of utilization. On the other hand, since the ring type magnetic head is a head of the common knowledge which has 
sufficient track record in a longitudinal recording method, the latter method is relatively presumed that utilization is easy by using the 

head concerned. 

[0005] As the conventional typical ring type magnetic head, as shown in drawing 2 , the merge (merge) mold magnetic head which used 
the MR (magnetoresistive) film 310 as a read head component 31, dissociated in the write head component 30, and was mounted on the 
same slider 22 is common knowledge. This merge mold head constitutes the record gap of the write head component 30 to the migration 
direction (arrow head 200) of a head (slider 22) by the record magnetic pole 300 by the side of trailing (trailing-edge side), and the record 
magnetic pole 301 by the side of leading (first transition side), as shown in drawing 2 (A). The write head component 30 generates a 
record field from a record gap, when a record current flows in the coil 302 for record. Furthermore, a merge mold head is the structure 
where the record magnetic pole 301 by the side of leading is made to serve a double purpose as shielding film for separating the read head 
component 31 and the write head component 30. The read head component 31 outputs a regenerative signal through the lead wire 311 
connected to the MR film 310. 

[0006] This drawing (B) and (C) are drawings seen from each side face shown in drawing 2 (A). As shown in this drawing (B) and (C), 
when data are recorded on a disk by the write head component 30 concerned, the width of recording track (DTW) of data tracks is 
equivalent to the width of face of the record magnetic pole 300 by the side of trailing. On the other hand, the read head component 31 has 
a playback sensitivity profile larger than the recorded data-tracks width of face. 
[0007] 

[Problem(s) to be Solved by the Invention] Since it is thought that the vertical recording method which combined the conventional ring 
type magnetic head and a conventional monolayer medium is easy to put in practical use as mentioned above, it is promising as a method 
which realizes the drive of a raise in recording density. However, there are the following technical problems which should be solved in the 
vertical recording method concerned. With reference to drawing 3 , it explains concretely. 

[0008] Since the record magnetic pole 301 by the side of leading is made to serve a double purpose as shielding film of the MR film 310, 
the above-mentioned merge mold head is the structure of having the large width of recording track to the width of recording track (data- 
tracks width of face DTW) by the trailing side record magnetic pole 300. As shown in drawing 3 (C), when data are recorded on a disk by 
the head concerned from the reasons of such structure, it is checked that the side fringe (fringe) magnetization area (it is called fringe 
magnetization area below) 401 is formed in both the sides of the data-logging magnetization area (namely, data tracks of the width of 
recording track DTW) 400 by the record magnetic pole 300 by the side of trailing. 

[0009] Here, for the write head component 30, as shown in drawing 3 (A) and (B), the condition that the record current corresponding to 
record data (coded data) is supplied is assumed. The vertical recording magnetization field (Dp) of the straight polarity corresponding to 
coded data and the vertical recording magnetization field (Dn) of negative polarity are formed in data tracks 400. On the other hand, to the 
data-logging magnetization (Dp, Dn) concerned, phases differ in the fringe magnetization area 401 180 degrees, and the magnetization 
field (Sn, Sp) where only the die length which record gap length (GL) deserves mostly was delayed is formed in it. namely, data-logging 
magnetization (Dp, Dn) of data tracks 400 - receiving - record gap length — (- the fringe magnetization field (Sn, Sp) of the reversed 
polarity delayed by GL) is formed in both the sides of data tracks 400. 

[0010] It is checked that it is greatly dependent on the structure of a record magnetic pole or its magnetic material without depending for 
the width of face (truck cross direction) of such fringe magnetization area 401 on a record current wave form. For this reason, the fringe 
magnetization area 401 may be formed only in the single-sided side of data tracks of head structure. 
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[001 1] Although the read head component 31 shows the maximum playback sensibility near the core of data tracks 400 in the playback 
sensitivity profile of the truck cross direction in the MR film 310, playback sensibility reaches to the outside (namely, fringe 
magnetization area 401). Therefore, in data playback actuation, the read head component 31 will be reproduced also from the fringe 
magnetization area 401 not only to the data tracks 400 but to coincidence. Thereby, the regenerative signal from a head turns into a mixed 
regenerative signal with which the noise according to the fringe magnetization field (Sn, Sp) of the reversed polarity delayed to the 
regenerative signal according to original data-logging magnetization (Dp, Dn) was mixed. If the regenerative signal with which such a 
noise was mixed is inputted into a data channel (regeneration circuit), the engine performance of a data decryption will fall and the error 
rate in data regeneration will become high. 

[0012] Then, the purpose of this invention is in the magnetic disk drive which applied vertical magnetic recording to offer the magnetic 
disk drive which can realize data playback actuation with a low error rate, as the noise from the fringe magnetization area formed in the 
side of data tracks is removed from a regenerative signal and the regenerative signal of high quality can be secured. 
[0013] 

[Means for Solving the Problem] In the magnetic disk drive which applied the vertical magnetic recording which combined the ring type 
magnetic head and a monolayer medium, when reproducing data from data tracks, especially this invention removes the noise from fringe 
magnetization area from the regenerative signal read from the read head component, and relates to the data playback means equipped with 
the function in which the regenerative signal of high quality can be extracted. 

[0014] With this equipment, if the head component for record is used and vertical-magnetic-recording actuation is performed, the fringe 
magnetization field formed in the location which a data magnetization polarity is reversed polarity, and was delayed according to the 
record gap length of the head component for record will be formed in the side of the data tracks recorded on the disk. The head component 
for playback is used at the time of data playback actuation, and the mixed regenerative signal with which the regenerative signal from data 
tracks and the noise from a fringe magnetization field were mixed is read to it. A data playback means has a noise rejection circuit for 
removing the noise of a fringe magnetization field from a mixed regenerative signal, extracts an original regenerative signal from a mixed 
regenerative signal, and reproduces record data. 

[0015] The ring type magnetic head used for this equipment is the structure where have the trailing side record magnetic pole section 
which constitutes the record gap of the head component for record, and the leading side record magnetic pole section, and the leading side 
record magnetic pole section concerned is making the shielding member with the head component for playback serve a double purpose. 
Moreover, the noise rejection circuit included in a data playback means The delay circuit which the mixed regenerative signal read by the 
head component for playback is inputted [ delay circuit ], and delays only the time delay according to record gap length. The delay signal 
by which amplitude adjustment was carried out in the amplitude equalization circuit and amplitude equalization circuit for adjusting the 
amplitude of the delay signal outputted from a delay circuit, and a mixed regenerative signal are added so that it may double with the 
amplitude of a noise, and it has the circuit which extracts the regenerative signal which removed the noise from the mixed regenerative 
signal concerned. 

[0016] By such configuration, the noise mixed from fringe magnetization area can be removed, and the regenerative signal of high quality 
can be extracted from the regenerative signal read from data tracks by the head component for playback at the time of data playback 
actuation. Therefore, by performing data decryption processing to the regenerative signal of this high quality, data playback actuation with 
a low error rate is realized, and it becomes possible to reproduce record data correctly. 
[0017] 

[Embodiment of the Invention] With reference to a drawing, the gestalt of operation of this invention is explained below. 
[0018] (Disk drive of a vertical recording method) Drawing 1 is the block diagram showing the important section of the disk drive which 
applied the vertical recording method of this operation gestalt This drive has the disk 20 of monolayer medium structure as the ring type 
magnetic head (slider) 22 which realizes a vertical recording method, and a vertical-magnetic-recording layer. The slider 22 constitutes the 
merge mold magnetic head which separated and mounted the read head component 31 which used the MR film 310, and the write head 
component 30, as shown in above-mentioned drawing 2 . The slider 22 is carried in the actuator 24 driven with a voice coil motor (VCM) 
23. It is moved in the direction of a path of a disk 20 by this actuator 24, and a slider 22 is positioned by it in the truck location (data 
tracks) where it was specified on the disk 20. Moreover, the disk 20 is rotating with the spindle motor 21 . In addition, with this operation 
gestalt, explanation is omitted about the control system of VCM23 and a spindle motor 21. 

[0019] A disk drive has the data channel 1 for processing the record signal for recording data on a disk 20 by the write head component 
30, and the regenerative signal read from on the disk 20 by the read head component 31 . A data channel 1 has a light channel containing 
the encoder 1 1 for changing into coded data the record data transmitted from a host system (not shown). The coded data from an encoder 
1 1 is changed into a record current (see drawing 4 (B)) by the record driver (light amplifier) 12 contained in a head amplifier circuit, and 
is supplied to the write head component 30. 

[0020] On the other hand, a data channel 1 processes the regenerative signal from the read head component 31, and has the lead channel 
outputted to a host system as playback data reproducing record data. A lead channel inputs the regenerative signal amplified with the 
playback amplifier (lead amplifier) 13 contained in a head amplifier circuit, and it has the low pass filter (LPF) 6 for removing a high 
region noise, A/D converter 7, a waveform equalization circuit 8, the data detecting element (BIDABI decoder) 9, and a decoder 10. A/D 
converter 7 changes an analog regenerative-signal wave into a digital signal. A waveform equalization circuit 8 is a digital equalizer which 
performs waveform -equalization processing to a digital signal. The data detecting element 9 and a decoder 10 constitute the data 
decryption system for reproducing to the original record data. 

[0021] The data channel 1 of this operation gestalt is formed in the input section of a lead channel, and has the noise rejection circuit 2 for 
removing the noise from a fringe magnetization field from the mixed regenerative signal inputted from the playback amplifier 13. The 
noise rejection circuit 2 has the analog delay circuit 3, the amplitude equalization circuit 4, and an adder circuit 5. In addition, although the 
analog delay circuit 3 is arranged at the preceding paragraph of the amplitude equalization circuit 4, the configuration conversely arranged 
in the latter part is sufficient as it. 

[0022] (Data playback actuation) Below with drawing 1 , data playback actuation of this operation gestalt and actuation of the noise 
rejection circuit 2 are explained with reference to drawing 4 . 

[0023] First, as mentioned above, the ring type magnetic head (slider) 22 used for the drive of this operation gestalt is merge mold head 
structure as shown in drawing 2 . That is, since the record magnetic pole 301 by the side of leading is made to serve a double purpose as 
shielding film of the MR film 310, it is the structure of having the large width of recording track to the width of recording track (data- 
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tracks width of face DTW) by the trailing side record magnetic pole 300. Therefore, as shown in drawing 4 (D), the fringe magnetization 
area 401 is formed in both the sides of the data tracks (data-logging magnetization area of the width of recording track DTW) 400 by the 
record magnetic pole 300 by the side of trailing of the write head component 30. The write head component 30 will record the data tracks 
400 which consist of a vertical recording magnetization field (Dp) of the straight polarity corresponding to coded data, and a vertical 
recording magnetization field (Dn) of negative polarity, if the record current corresponding to record data (coded data) is supplied as 
shown in drawing 4 (A) and (B). 

[0024] On the other hand, to the data-logging magnetization (Dp, Dn) concerned, phases differ in the fringe magnetization area 401 180 
degrees, and the magnetization field (Sn, Sp) where only the die length which record gap length (GL) deserves mostly was delayed is 
formed in it. namely, data-logging magnetization (Dp, Dn) of data tracks 400 - receiving - record gap length - (- the fringe 
magnetization field (Sn, Sp) of the reversed polarity delayed by GL) is formed in both the sides of data tracks 400. In addition, the width 
of face of the fringe magnetization area 401 is smaller than data-tracks width of face (DTW), and is "1/n (n=5-10)" extent. 
[0025] Next, at the time of data playback actuation, the regenerative signal (RS) read by the read head component 31 is amplified with the 
playback amplifier 13, and is inputted into a lead channel. At this time, a regenerative signal (RS) is a mixed regenerative signal with 
which the noise (NS) from a fringe magnetization field (Sn, Sp) was mixed from the original data tracks to the regenerative signal (RD), 
as mentioned above (see drawing 4 (F)). An original regenerative signal (RS) is a signal wave form as shown in drawing 4 (E). 
[0026] A noise (NS) is a signal wave form as shown in this drawing (E), has the reversed polarity of an original regenerative signal (RS), 
and has a time delay (Td) almost equal to the time amount which passes record gap length's (GLys distance. This time delay (Td) changes 
with radius locations of a disk 20. In the relative velocity (peripheral speed) of a disk 20 and a head 22, if V (m/s) and the radius location 
based on data tracks are set to r (m), a time delay (Td) will be found by the formula of "Td=2pirA^." Moreover, the signal amplitude of the 
noise (NS) reproduced is l/"a (however, a is larger value than n)" extent from a fringe magnetization field (Sn, Sp) to the signal amplitude 
of the regenerative signal (RD) acquired from data tracks. 

[0027] In the noise rejection circuit 2 of a lead channel, the mixed regenerative signal (RS) inputted from the playback amplifier 13 is 
inputted into an adder circuit S as an adjustment signal which was delayed by the analog delay circuit 3 which has a time delay (Td), and 
was adjusted to adjustment gain "1/a" by the amplitude equalization circuit 4. In addition, as mentioned above, reverse is sufficient as each 
processing sequence of the analog delay circuit 3 and the amplitude equalization circuit 4. 

[0028] By adding a mixed regenerative signal (RS) and an adjustment signal, the noise (NS) of the adjustment signal concerned and its 
reversed polarity is offset, and an adder circuit 5 outputs the original regenerative signal (RD) with which the noise (NS) was removed as 
a result (see drawing 4 (F)). 

[0029] Here, if an original regenerative signal (RD) is set to D (t), the noise (NS) reproduced from a fringe magnetization field (Sn, Sp) 
can be expressed as "-D(t-Td)/a." Therefore, it is set to "R(t) =D(t)-D(t-Td)/a" when the mixed regenerative signal (RS) which are these 
sums is set to R (t). Next, it is set to "C(t) =D(t-Td)/a-D(t-2Td)/a2" when the analog delay circuit 3 which has a time delay (Td), and the 
adjustment signal adjusted by the amplitude equalization circuit 4 by amplitude adjustment gain "l/a"* are set to C (t). Therefore, it is set to 
"S(t) ==R(t)+C(t) =D(t)-D(t-2Td)/a2" when the output signal of an adder circuit 5 is set to S (t). The 2nd term of this formula is the very 
small value of extent which can be disregarded to D (t). Therefore, an adder circuit 5 will output the signal which is "S(t) **D (t)", i.e., an 
original regenerative signal, (RD). 

[0030] In addition, although a time delay (Td) can be presumed by said formula from record gap length (GL), amplitude adjustment gain 
"1/a" is set up so that the data decryption error rate after the decode processing by the decoder 10 may become the lowest. 
[0031] The regenerative signal (RD) from original data tracks is extracted from a mixed regenerative signal (RS) by the noise rejection 
circuit 2 as mentioned above, data decryption processing is performed by each circuits 6-10 of a lead channel, and the original record data 
are reproduced. Therefore, since data decryption processing to the regenerative signal (RD) of high quality with which the noise was 
removed can be performed, it becomes possible to realize highly precise data playback actuation with a low error rate. 
[0032] In addition, in the data channel 1 of this operation gestalt, reverse is sufficient as the noise rejection circuit 2 and the location with 
LPF6. Furthermore, with this operation gestalt, the structure where the record magnetic pole 301 by the side of leading has the large width 
of recording track to the width of recording track by the trailing side record magnetic pole 300 is assumed. It is possible to constitute as 
head structure, so that both the record magnetic pole 300,301 may become the same width of recording track. However, since an angle of 
skew occurs to the data tracks on a disk even if it is such structure, the above-mentioned fringe magnetization field occurs in one side of 
data tracks at least. Therefore, this invention is effective also to the disk drive which uses the ring type magnetic head of such head 
structure. 

[0033] (Modification) Drawing 5 is the block diagram showing the modification of this operation gestalt. This modification shows the 
data channel 50 which used the noise rejection circuit 51 of a digital type. The noise rejection circuit 51 is arranged at the next step of A/D 
converter 7 which changes a mixed regenerative signal (RS) into a digital signal. 

[0034] The noise rejection circuit 51 has the digital delay circuit 52 which consists of a digital filter (FIR filter), the digital amplitude 
equalization circuit 53 which consists of a digital multiplier, and the digital adder circuit 54. In addition, reverse is sufficient as the 
physical relationship of the digital delay circuit 52 and the digital amplitude equalization circuit 53. 

[0035] Also in the case of a noise rejection circuit [ such ] 51 of a digital type, since the operation effectiveness is the same as that of the 
case of the noise rejection circuit 2 of an analog type shown in above-mentioned drawing 1 , detailed explanation is omitted with other 
configurations of a disk drive. 
[0036] 

[Effect of the Invention] As explained in full detail above, in the magnetic disk drive which applied the vertical magnetic recording which 
combined the ring type magnetic head and a monolayer medium especially according to this invention, the noise from the fringe 
magnetization area formed in the side of data tracks at the time of data playback actuation can be removed, and the regenerative signal of 
high quality can be extracted. Therefore, the highly precise data playback actuation with a low error rate is realizable. If this invention is 
applied, it will become possible to promote utilization of the magnetic disk drive which applied the vertical magnetic recording which 
enables high recording density-ization. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

(Drawing 11 The block diagram showing the important section of the disk drive related to the operation gestalt of this invention. 

(Drawing 21 Drawing for explaining the structure of the conventional ring type magnetic head. 

[Drawing 31 Drawing for explaining the problem store of the conventional vertical recording method. 

fPrawing 41 The timing chart for explaining the operation effectiveness that it is related said operation gestalt 2. 

(Drawing 51 The block diagram showing the important section of the disk drive related to the modification of this operation gestalt. 

[Description of Notationsi 

1 - Data channel 

2 - Noise rejection circuit 

3 - Analog delay circuit 

4 - Amplitude equalization circuit 

5 - Adder circuit 
6 LPF 

7 -- A/D converter 

8 - Waveform equalization circuit 

9 - Data detecting element 



10 - 


Decoder 


11 - 


Encoder 


12 - 


Record driver 


13- 


Playback amplifier 


20 - 


Disk 


21 


Spindle motor 


22 - 


Slider 


23 - 


Voice coil motor (VCM) 


24 - 


Actuator 


30 - 


Write head component 


31 - 


Read head component 


51 - 


Digital type noise rejection circuit 


52 - 


Digital delay circuit 


53 - 


Digital amplitude equalization circuit 


54- 


Digital adder circuit 


300- 


- Trailing side record magnetic pole 


301 . 


- Leading side record magnetic pole 


310- 


- MR film 
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^''/¥bim^'^iy\tfz1j^bizMi^tLi>. ZMWm 
^-ynxi^htz^crmmb ^m&Lfzh<r>xh 

ztiiznLx. ^mmmbM. 'f^xi^i.izm. 
wm.m<7)^i:m&Lfzh(^x'hh, tti. oyym 
wssi^y Ktt. m<f>m§im^m^tLX\-^hm 

[0004] m^mjaa. mm^^ i^m^^io 
[00051 mkffymm^v y-/mm^v vb t 

X. m2iz^-tkol,Z^ U-H^-y FS^3 1 1 LTM 
R (nagnetoresistive) )13 1 O^ffifflU. y^ h^>y 
50 F^^^3 0 1 {i^Sltr . R-X5>f :J^2 2±t:|^$ 



3 

tutv-j; (merge) mBm^^Yifimisrcht, z.<r> 
(X7'f^^2 2) (Tfsmnn (^ep2oo) t*ruT, 

i't/fflS <^^»aEffi30 1 kfc:J:07>f 

•yK^^3 0<7)a^^«yr$-filfigLTV^|,. 7>f 
•yK^^3 0l4. a^3>f;W30 2fciB^«Jg*5aDh. 

30 IS:. 'J-K'v/KS^31fc5^ h'vyKSi^B 
JfC*S. 'J-F^'y Kl^3 Hi, MRlg3 1 Ofcr» 

^$^iit'j-HiS3 1 1 ^iKixmrn^^^-nth. 

[0006l^a(B)at/(C)l4. 02 (A) tc* 
•r#fflffi*>^MfcHr*S , 1^0 ( B ) ( C ) tcs^ 
■Tidfc, Sa^'f h^>yHS^'30fcJ:'jT-fX^'± 

(g (DTW) tt. M^-»Jy^lBI<0£lifiBffi3 0 0<7)<g 

^tT-^' h 9 v Si Ol£v^ll4«Si^^i*#rS . 
[00071 

[IWB*«j»ft L i 3 fc-rSilSl mat/;; J: d fc. la!* 

io'j y^rmm.^^ Yhnmrnrnt sra^-^irfr^s 
ll»fb!)«SBi:#;t<i.fii./v:y>, saa 

03^#!iLTmWK:iiW«.. 
[0008] «rj*OV-j^A.y Ktt, 'J— r -f >^I8I 
<0i!«a«3 0 1 *«MRR3 1 0<^>'-ykHRfc LT« 
ffl$<tTV^SJtl6. h V- y y^^ffl^fiKffiS 0 0 1 J: 
(T-^'h7>y:7SDTW) titL-C, HK 

aA*»A>, H3 (C) fcS^idt:, ^iJ^-yKtiO 

<OE»SBEffi3 0 0fc:J:ST-:?i^aaflix»Jr (fiPt>. 
h 7 y ^'(iDTWCOT-^' b 7 y ^' ) 4 0 (d<nWrA K 
tCtt. ir^f K7 U ( f r i n g e ) fiSEflSXU T (JU 

[0 0 0 91 ii-C. 9>fh'^«yH«?^3 0t:»4. 03 

(A) . (B) (cs^-ri^fc. S^-^' 

S . T-^ h 5 >y ^ 4 0 0 fctt, fir^fliT-:? fc:*ti5^ 

^xettosis^afb^ (dp) Atfm«tt<^K 
wm^fm (Dn) iqgfig^ns. 

-fbx >J r 4 0 1 tU4. Sitr-^'Efiffi^ ( D p . D 
n) fcWLT, fi[ffl*«180eM=&'»?. a»¥^-y7-^ 
(GL) WJfffflS-rSfi^fc'ttilgLfcffifliiiiS (S 
n, Sp) Hl^. T-^'h7>y:5'4 0 0 

^^-^-SSai^ (Dp. D n ) t:«Lr . W^^-r '/ 
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r« (GL) #fc-Jta3iUfciffiffitt<07yy5^ms« 

(Sn, Sp) 3&«, T-^h9«y^400Olft'fHfc: 
[00101 Z.ffi^o^j:y*)>i^m^*JTAO\ffm 

( h7-y^«i^ri6i) iESmffi«}gtcttffi»^fc:. 

-:?h5-y^<^>^-fflli^'f Kfc'JttC7y>'>«flycy7*4 
01;b^)£$^S^i2>S. 
10 [00 1 1 1 'J-K'^-y m^3 Hi. MRK3 1 OT- 

v^'4 0 0<D'*"t'i6fiFTab*:mSK^^itf3&«. ■?-<^ 
ffll (Bii*>, 7yy>'T(B[-fkx»jr4 o i ) fcH^js^' 

7 'J yj^Tafcty T4 0 1 Sil 
SaE^(Dp. Dn) fcj5tfcB4<i^fc:. ^Lim 

w&my y >'>mfi« ( s n . s p ) tc« t>ty >f x 

[0012] ^zx. l^wmm^t. mm^^-n 
^<w»->f Htc)gi«$fis 7 y y>TSBMbxy ris^ti<nj^ 

30 [00131 

wm^mk-^hiiihmm *^J4. mz^yim 
^,iia3§*i^ll4^^*»<^7 y ^v-mxy rii-h(r)j 

[0014] :*®g-C{4. S»ffl^-y SrffifflL 

40 W%i\Ji!f-9 h9 <y ^Wf'f HCIl. ■r-^'BBMfcffitt 

ttliSffittT. *o£affl'^-yH^^<0^df^-y7-:6 

fcie tTag$ix>ifiSfc}^dcSii^7 y vi^mm^ 

50 [0015] 4^St:ffiffl$^i.S y ^^^atM'v.-y H 
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[00 161 zcoxo^^m&izx'o. T-:!^mmm 

100 171 

[0 0 181 (Si^S*^<ox'f;^^'K5-f:/) HI 

2 2 i: . SttlS^iE^fc LXMmmM^<DT < X 

idtc. MRlfi3 1 Oi&ffiffltfc'J-H'^ y H^^3 1 

Sai§\'v«yKi&«lSLt:v^S. X7>f:J^2 2U. 

(VCM) 2 3fcJ:»)8M^Sr^^aX 

iO. x^^r22«. T-f:^^'20<ogirrpi»c^»$ 
*IT. T'fX^'2 0JiC0*|^$<l/;h7-y^'fl[S (r- 

tt, xevK;P*-^21tJ:0IsW6fCV^S. ^tJ. 
HUteJ^STtt, VCM23fcXt>'K;Wt-^'2 1tf5 

[0 0 191 x^X:7H^>f 5>f hA..yH*^3 
0t:J;')T^x^'2 0±»CT-:J'^iB^^«>3t«>coa^ 
<i^. &l/y-KA.»,F^^31fc:iOT^X^'2 0± 

i2(;j:'5a^S[(a4 (B) s-#Bg) fc^sit 
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X. 9^ h^yK«^3 0t:«9&$it&. 

[00 201 T-5'f-^'^;H{4. U-K'^^^K 
^i^3 lA>^>co«^fi-tiS:3!!SUT. W^-^'kmi 

f-ir*;l^i&^&. y-Kf-V'^t./Wi. 'N^Kr>^ 

ffm^nxv <)V9 (LPF) 6fc. A/DawW 

10 9f:. rn-n OfcS-^TtS. A/DnyA-^' 
7{4. r:^^^<B^^i■f«ggS^T^i'':5';Hi#fcmr 

«?aia59Rl^T3-ri OJi, 7C<Oi2^-:?fc:H^-t 
[00211 P^HegJBOT-^^-*-*/!/ 1 tt. y- K 

XS:|^-rS:t«><^)y'f>Cl^liI»2$^qrtS. JAX 
20 |^igS52{i. T:^^^Gig|BIgj^3f:, fiilB^I5ISS4 

{4. ^mmmA<rmmsm.'^ixx\^hif. m:.^ 

[0 0221 (x-^J'B^iSf^) JJlTaikftt:. 04 

*llI»2<0irf^fcOV^TilWS . 

[ 0 0 2 3 1 ii-r. fi^L^J: ^ fe:. imJ«5Jg®<0H7 
>f:/fcfiM$^l&'J>'^^«^'v>yH (X^>fr) 2 2 
{4. a2fc:*^J:d^rv->'^^-yH«t3iTS>4. BP 
30 y-T^>^^«a<Da»l»Bi3 0l3&<MRH310<0 

£fii?jMi3 0 0fc:J:Sh7>y^'<i (x-:? h7<y^'iSD 
TW) K«LT. jev^h9«y^lit^*t-&«^**. 

«!oT, 04 (D) trSctidtC. 7^hA..yKS^3 
0<7) hU- U >-^^iB<OffiSeg BOOtciSr-^hv 
>y ( h 5 -y ^'liDTWcOT-^'E^^bX 'J T ) 4 0 

o<om--f Ht:t4. 7 y yyaMfcxy r4 o i 

tlh, 7^>^>yH^^3 0{4. 04 (A) , (B)k: 

(rmmmnfLmi ( d p ) atf flsitc^tt^^afl: 

^(Dn) *»<9^rST-^'h7-y^'4 0 0S:£i^ 

[00241 7yyi;aifl:xyT4 0it:J4. % 
Wr-9Wm^(\iv, Dn) tittr. fiffl3&«l8 

osM^o. e^^^r^ (GL) ixiwrnm-h^ 
"^mrntutwcmL ( s n . s p > im^^ixh. 

Dn) tCJtLt. iBg=>f^-yrfi (GL) ^it'ftSSL 
50 JtS£gtt<07 y VVmmL ( S n . S p ) t-^ 
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h 7 y 4 0 o<oli^^>f Ktm$ns . 7 y y 

vmxg T4 0 1 T-rJ' b 5 y ^'^i ( DT 

W) J:i3fc^h$<, ri/n {n = 5~10) jfeST 

[ 0 0 2 5 ] <JCK:. T-i'Jf^iWmfctt. 'J- K^«y 
H^^ 3 1 izi f) ^as$*utS±^^ ( R s ) W± 

fc:, *3!W)T-:5'b7 y^'*-A.<0H4m^ (RD) fc. 

(Sn, Sp) *-ii><7)/'fX (NS) 10 
ifiU^^tlAM^mm^X-hh (04 (F) 2:# 
!S) . **<^J»t<i^ (RS) B4 (E) (c^-ri 

[0 0 2 61 y'fX(NS) ^S(E) K^rTid 
^r^^SJg-e* 0 . *3ftoS^m^ ( R S ) <03?gtt^ 

^ru as^^-yT^ (GL) <^)S0iSrjijartsi$ra(c 
fser^u^sgi^s (Td) imi-h. z<r>mj^fs 

(Td)«. T-<^:7 2 0<0^|iSliStcJ:')M^S. r 
-fX^2 0l:'^yH2 2i:<0«itaEg(^) i&V (m 
/s) T-^'h7-y:?4"t^<0it^SSrr (m) t 20 
■tSt, jig^ (Td) »i, rTd = 27rr/VjO 

h 7 y ^3{Pt^^><l?.|f^m-t ( R D ) cOft^S® 
fc:«L-C. ri/a((aL. atin J: '5;*;§v^fi-Cib 

[00 27] y-Kf-A':f/K0y^X^Iflll&2T»±. 

Stryr 1 3*>^>A:>3$ii^S^S4m^ ( Rs ) 
aai^ (Td) $-^rr&r-^orgsiHi?S3»cj: 

ri/aj fc^^ti^^ft^tLT, Jil»IiI»5t: 

3 {:fi4^liIK4(^)#«ia)|{^i^i J:v\ 

[0 0 28]il«[III»5Jl, S^B^m^ (RS) tm 

stt<Dy>fx(Ns) tmmtix. mmizy>(x 
( N s ) 3W^$nfc*3iw)S4^^ ( RD ) i&aj#r 

S (04 (F) 5:#iB) . 
[00 29] dd-C. *3|WDH^m^(RD) S^D 
(t) tirtk. yV>iyWtmiSn. Sp)ipii> 40 

ll4$fLSy^X (NS) »i. r_D(t-Td)/ 

Stfi^ (RS) i&R (t) tLfcJ^^t:. rR(t) 
=D (t)-D (t-Td) /aj k^rS. iJCfc, SE 

i^(Td) i^-thT-^nymmmmt. m^m^ 

y>f y r i/a J Tlg<^0»4fc:J: O^StifcS 
Sm^S-C ( t ) fc rc(t)=D(t- 
Td)/a-D (t-2Td)/a2 j fc^rS. fifo 
•C. ln«laIB5<oai:»)ffi^S: S ( t ) i: Uyi^S^t. 
rs (t) =R (t) +C (t) =D (t) -D (t- 50 
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2Td ) /a2 J t^t. Z<^<Dm2mi. D ( t ) 

-iX.m-msii. rs (t) (t) J Tfcs^i 

fiPt>**oS4<i^ (RD) S-aj:lj-ri»dtt=3r 

t. 

[0030] ^rtJ. S®^ (Td) IB^^- yr 

^ (GL) *»4>iiaiiitJ:0li^-rsdt*«TiriE-c&s 
3&«. mmmy^y r i/a j t^^-^j^i otcis 

[00311 mKOidULT, y>f>q^llI»2t:J: 
0. S^H^m^ (RS) *»<?>*3|«0T-:J'h7>y^'*» 
^.COS^fi^ (RD) *%aj$it-C. *J~Vi-Ar^)Wi 
«-lsl»6~ 1 0 fci 0 T-:?«^fl:S!S*<5lff SilT . 

*i^SiBiS<^fii4m^ (RD) tzm-i>T-ifm.^im 

[ 0 0 3 2 1 ^r*>\ mmmmtoy'-^^^ i iza 
v^T. /^:m^^m2b. LPF6b<o&.mimvi> 

«S3 0 1 y^^fflse^fiBESs 0 0 tis h7 

flTV^S. 'V-y Hit jit LT«. I^^fia»ffi30 0, 3 

0 1 im- Y'j'/^m^tthi.o ^m-h vi b 

-f y^9±.<r>'f-9Vy'/9\i::^LXX^a.-mm&:t 
htttb. 'y^j:<b %>ir-9 h 7 -y ^'<?)frffllfc:«m3^7 

[00331 K^mw)m3\t.^^&mr^mk 

^XI^HIKS 1 ^ffifflLitr-^^^-v^/l'S OS-* 
•f, y^XI^HIffiS 1«. (RS) Srr 

-f ^''rJ'/Pfi^t:^^^ A/D 3 yy^-^' 7 <o»:gfcffi 

[0034] y-f X»illlB5 1 \i. \SMM^< 
^IlIS85 3fc. ^^=J9)Vtm\m3Abi:m'h, ^ 

T -f i^im^m^s 2b. z^is^iuwrnrnm 

[00351 ^eOXo^A 'Ji^fl^oy^Xf^mSi 
jSi(oy-(:m&m2ffym^bmmX'iii>i:iib. T-fX 

[00361 
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(cu y^mst^^y vtmmmt i:m^h^m 

[03] fi!5iw)fiiafii*^<oKSte^iiB#rsfc«x^ 
m. 

[04 1 piisiggji2Bi«-rs#ffls&**iiBttsfc» 

[05 1 PiaeBS<^^fiHit:|ISi^Sx-< H7>f 

[«^<oiiBBl 

2-y>f:a:Ks*lilB 



4- 

5... 

6-LPF 

1 0-T3-^^ 

1 i-<z.ya-y 
12"aSK7^A 

10 1 B-H^TVr 

2 0-T-fX^' 

2i-xbryH;i^-5' 

2 2 -X7-f^^ 

2 3- -;lf'fXrj>f;l/t-:^ (VCM) 
24-r:?f-j».x-:J' 

3 0 - ^-f h'^-yK*^ 

5 1 • -T ^ i^rj'^pssiy >r xi^niK 

5 2 - x-f i'':J'/l«ilHl» 
20 53-X'f v^';Hg«i^l5l» 

3 0 0- -M^-'J:/ 

30 1-y-T-f:^ 

3 1 O-MRK 
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